ABSTRACT -A critical analysis of the type collections of 39 species names of Paspalum L. (Poaceae: Paniceae) from Brazil described by Swallen is presented along with comments based on more recent gatherings of the species. Eighteen new synonyms are proposed.
INTRODUCTION
The elaboration of a checklist of the Brazilian Poaceae, now in progress, made it necessary to critically evaluate the Brazilian species of Paspalum L. published in Swallen's last paper (1967) . For many decades several of those names puzzled botanists dealing with Brazilian grasses. The descriptions supplied by Swallen are generally very brief, and in most cases, they provide no clues as to the affinity of the species described. This inevitably led many agrostologists to wonder whether the variations described were really discrete or could they be encompassed within the range of variation of previously described taxa. The present studyaims at addressing precisely this question, i.e., the circumscription of the taxa described by SWALLEN (1967) .
MATERIALS & METHODS
The type collections of the Brazilian species of Paspalum described by SWALLEN ( 1967) were examined at the Smithsonian Institution herbarium (US) and at the Missouri Botanical Garden (MO). Also more recent gatherings of the species under investigation deposited at IBGE, MO, SP, UB and US were examined. The acronyms of the herbaria cited follow HOLMGREN et al. (1990) .
In his last paper SWALLEN (1967) described 56 new species, 54 from Brazil, 2 from Colombia, and 1 from Venezuela. Most of the species were assigned to informal groups such as Livida, Notata, Recta, etc., and sequentially numbered (1 to 58), but a few remainded "ungrouped." The grouping of individual species to groups is not dealt with in this paper. However, the same sequence numbers in Swallen's paper are used. All the Brazilian species are treated herein, except species number 27, 31, 32, 33, 34, 35, 36, 38, 39, 40, 41, 42, 43, 45 , and 46 which are currently being studied by Dr. J.F.M. Vails (CEN).
RESULTS AND DISCUSSION
1. Paspalum spissum Swallen, Phytologia 14: 358. 1967 
R. Swallen 4050 (US!).
This species is similar to P. carinatum Humb. & Bonpl.,differing however by having leaves that are both basal and cauline, villous basal leaves and flat leaf blades 2-5 mm wide. Swallen, Phytologia 14: 358. 1967. Type. Brazil: Santa Catarina, Sao Francisco do sul, Monte Crista, Garuva, 3 March 1961, R. Reitz & R. M. Klein 10900 (US 2383777, n.v; photograph US!). = P. pumilum Nees, fide Smith et al. 1982 .
Paspalum nitidum
The holotype could not be found at US. According to staff members it may be considered "missing, temporarily misplaced." The examination of the only paratype available (R. Reitz & R.M. Klein 5200) together with a photograph of the holotype, coupled with the information in the protologue suggests that the description of P. nitidum was based on a depauperate specimen oiP pumilum. SWALLEN (1967) distinguished these species on the basis of foliage pubescence and spikelet size. However, specimens collected in the same area as the holotype (e.g. Klein 10368, 10397, US) bridge the alleged gap between these species because the leaves vary from glabrous to glabrescent to densely pilose on both surfaces, and spikelet sizes also vary within the limits found in P. pumilum.
The plant height in this species is quite variable throughout its range in Brazil (from Amapá to Rio Grande do Sul). For example, in Glaziou 4307(US), from Rio de Janeiro, they are from 4 -10 cm tall, whereas those in Smith & Klein 15793(US), from Santa Catarina, are 9-19 cm; in Clayton & Eiten 4705 (MO) from São Paulo, the culms are 58 -60 cm tall. It was synonymized under P. pumilum by Smith et al.(1982) who provided no clue as to how their conclusion was reached. Swallen, Phytologia 14: 360. 1967. Type. Brazil: Piauí, between Fazenda Nacional and Picos, 4-5 April 1934, J.R. Swallen 4217 (holotype US 1613175!). Syn. nov.= P. denticulatum Trin.
Paspalum pisinnum
The description of P. pisinnum was based on a depauperate plant of P. denticulatum with the appearance of an annual or a weak perennial. The racemes and spikelets are entirely glabrous, as in P. denticulatum^ No reliable characteristic was found to set it apart as a distinct species. The description of P. trinii was based on a plant of uncertain longevity, i.e., it may be considered a fairly robust annual or a weak perennial. The general appearence is that of P. denticulatum. The culms reach ca. 70 cm in height; there are 9-11 racemes per culms, the racemes are 1 -3 cm long, and the rachis has a few scattered long, colorless hairs up to 1 cm long. No reliable char acteristic was found to consistently sepa rate P. trinii from P. denticulatum. The holotype is a plant of ca. 35 cm in height, with basal leaves, leaf blades ca. 7 cm long and 1 -2 mm wide, racemes 0.5 -1 cm long and rachis with very few scattered colorless hairs.
5.
Morphologically it is indistiguishable from the type of P. denticulatum, and it is the morphologi cal link between P. denticulatum and all the other species in Swallen's Livida group (SWALLEN, 1967 According to Chase (unpublished manuscript on Paspalum of South America at US) the type of P. denticulatum is in the Trinius Her barium and bears the name in Trinius' handwriting. Locality and collector are not given. A fragment of the type was examined at US: the rachis is glabrous, green, ca. 1.5 mm wide, the spikelets are paired, ca. 1.5 mm long, glabrous. The upper glume and lower lemma are rough, but with a thin texture, fragile, 3-nerved; the glume has denticulate marginal nerves and the upper floret (both lemma and palca) is papillose.
Trinius' original description (1826) of P. denticulatum and his illus tration of the species (TRINIUS, 1829) were used by me as the basis for the recognition of the species as well as for the proposal of the new synonymy. The only difference between this variety and the typical one is the gla brous condition of the lower blades and a smaller inflorescence (ca. 14 cm long). These features put it precisely within the range of morphological variation of P. coryphaeum. Swallen, Phytologia 14: 364. 1967 This species is close to P. crispulum Swallen, from which it is distinguished by possessing a single raceme, glabrous at the base, and paired spikelet. The collector of the type specimen apparently observed some variation in raceme number in the field, because she wrote on the label : "[raceme] solitary, rarely paired," but no paired racemes are to be found in the type collection. Irwin et al. 9810 (MO) and Filgueiras 1146 (IBGE, MO, SP), both from Central Brazil, have plants with one and two racemes, but these are not conjugate. In the paired racemes the lower spikelets are solitary, and the rest paired. If conju gate racemes are ever found within the population of P. vescum, then the rela tionship between these two species must to be re-evaluated again.
Paspalum vescum

13.
Paspalum crispulum Swallen, Phytologia 14: 365. 1967 The holotype is a plant densely caespitose, with culms 22 -35 cm tall, the blades are setaceous, 6-10 cm long and ca. 1 mm wide. Racemes 2, conjugate; the spikelets are solitary, 1.9 -2 mm long, elliptic, glabrous. As noted before, this species is hardly dis tinguishable from P. vescum. In Filgueiras 2467 (IBGE, MO, SP) all the plants have only 2 conjugate racemes but in Irwin & Soderstrom 7648 (UB) there is a culm with 2 con jugate racemes and another culm with 2 conjugate racemes plus a third one below. In both collections, the spikelets are solitary. P. crispulum is known only from the serpentine outcrops of Niquelânia, in the Brazilian state of Goiás. Paspalum pulchellum Kunth, a similar species with setaceous blades and 2 (occasionally 3) racemes, is dis tinguishable from P. crispulum because in that species the racemes are not con jugate and the upper glume is missing, thus leaving the upper lemma exposed.
14. Paspalum pollens Swallen, Phytologia 14: 365. 1967 The original Latin description (SWALLEN, 1967) states that the culms are "erecti", but the English version describes them as "erect from an ascending base", which agrees with the decumbent culm of the holotype. Critical comparison of the types of P. paliem and P. fessum, together with the original descriptions, point to the following differences between them:
P. pallens, habitat aquatic, culms erect, lower blades densely hairs' on the adaxial surface and P. fessum, habitat sandy soil on river banks, culms decumbent, lower blades glabrescent, with decidous hairs, which gives the adaxial surface of the blade a rough appearence. I believe that P. fessum is a terrestrial form of P. pattens. It is possible that intenneadiate forms exist in nature, but they have not been documented. Aquatic grasses can occasionally grow on river or lake banks, and when it happens, the plants exhibit a slightly distinct morphology to cope with a different ecological situation. This is probably what happens with P. pallens. Renvoize, 1988 .
Paspalum ambus turn
The original description of P. riedellii (Mez, 1918) and the fragment of the type specimen at US (RIEDEL, 1645) agree with the description and the holotype of P. ambustum. The in florescence of the latter seems to have been not totally exserted when the plant was collected and was described by SWALLEN (1967) as partially en closed by the uppermost sheath. The inflorescence of P. riedellii was de scribed by MEZ (1918) as "folia longe superans." SWALLEN (1967) did not reveal whether the plant he collected at the Ponta Crossa Experimental station was under cultivation or growing naturally on the grounds. However, as it was collected in a "banhado", i.e., a wet or boggy place, it is fairly safe to assume that it was growing spontaneously on the grounds of that research station. RENVOIZE (1988) Neither the holotype nor the paratype of P. diamantinum cited by SWALLEN (1967) were found at US. According to staff members, the holo type is "missing, temporarily mis placed." SWALLEN (1967) compared P. diamantinum to P. ammodes Trin., but the protologue suggests a closer relationshiop to P. erianthoides be cause of the long, narrow blades, 7-26 χ 0.1 cm, inflorescence of 3 -5 ascend ing racemes, 7 -9 cm long, spikelets 3.6 -3.8 mm long, upper glume and lower lemma 5-nerved, villous. The only appreciable difference between those two species is the leaf vestiture, which in P. diamantinum was de scribed (SWALLEN,. 1967 ) as "pubes cent or pilose on the upper surface, or glabrous toward the tip, glabrous be neath," whereas in P. erianthoides the leaves were described as being entirely glabrous (LINDMAN, 1900; SMITH et al., 1982) . Because the type collec tion of P. diamantinum could not be lo cated, this species is here considered doubtful, but it is very likely that it is a slight morphological variation of P. erianthoides.
19.
Paspalum involutum Swallen, Phytologia 14: 368. 1967 The holotype is a very typical plant of P.erianthum with blades 9 -17 χ 0.3 -0.5 cm, glabrescent, 3-5 racemes, 6 -8 cm long, spikelets 3.5 -4.2 mm, vil lous. The holotype is a typical plant of P. erianthum, with leaf blades 15-25 χ 0.3 -0.7 cm, pilose to villous on both surfaces. The spikelets are 3.5 -4.4 mm long, densely villous. The specific epithet apparently refers to the hairy ('unshaved") condition of the leaves. The holotype is a poor specimen problably taken from a larger clump which was dug and then divided into smaller units. The robust rhizome system is the most distinctive feature of this specimen. The leaf blades are linear-lan ceolate, 4 -8 χ 0.3 -0.5 cm, pilose on both surfaces. This species is scarcely distinguish able from, if not conspecifc with P. sanguineolentum. BURKART (1969) and SMITH et al. (mi) suggested a close relationship to P. erianthum, but examination of the holotype points to a closer affinity with P. sanguineolentum because of the leaf blade size and pres ence of an occasional lower glume on the spikelet. This structure, never mentioned by SWALLEN (1967) is also refered to by BURKART (1969) . Its description matches die illustration ( fig. 6 b, c) The holotype is a plant with culms 55 -65 cm tall, blades 7 -14 χ 0.3 -0.5 cm, densely pilose on both surfaces, 3 -5 racemes, also densely pilose. This specimen falls into the range of morpho logical variation of P. sanguinoleneum. Swallen, Phytologia 14: 373. 1967 Killeen, 1990; Judziewicz, 1990. The holotype is a tall plant of 140 -160 cm, with spongy culms, and somewhat hispid leaves. It matches the description of P. wrightii, a species of ample distribution, from Cuba, Venezuela, Guyana, Bolivia. Paraguay and Brazil. This is an aquatic species with floating culms. It is morphologically closely related to Paspalum commutatimi Nees from which it differs by the narrowly elliptic spikelets and pale, opaque upper floret, versus the broadly ovate spikelets with a dark brown upper floret of P. commutatum. The glume and sterile lemma of P. lacustre are described in the protologue as 3-nerved, however the spikelets in the isotype and in the fragment at US, are all 5-nerved.
Paspalum inlonsum
Paspalum luticulum
Paspalum lacustre
29.
Paspalum cordaense Swallen, Phytologia 14: 374. 1967. The status of this name remains doubtful because the type collection could not be found at US. The protologue, however, describes a plant with a combination of features that renders the species unique, such as annual habit, ligule decurrent. 3 mm long, blades 8-25 xO.4-0.6 cm, inflorescence of 2 racemes, spikelets densely hairy, lower lemma with various brown spots, upper lemma with a conspicuous "hump" in the centre. Killeen, 1990 .
37.
The holotype is a plant with conduplicate, glaucous, glabrous leafblades which gives the plant an equitant appearance. It was synonymized under P. plicatulum Michx. by RENVOIZE (1988) but in agreement with KILLEEN (1990) it is here maintained in the synonymy of P. lenticulare because of the conspiciously compressed leaves and the spikelet structure. The degree of leaf compression varies, however, among the paratypes cited by SWALLEN (1967) The holotype is a slender annual with culms branching at the base, 12 -20 cm long. The leaf-blades are 4 -6 χ 0.4 -.0.8 cm, glabrescent, inflores cence terminal and axillary, racemes 3 -6, spreading, 2.3 -2.7 cm long. This species is similar to P. malacophyllum but is distinguished by its true annual habit, slender culms, branching at the base, and the presence of an axillary in florescence.
' * 51. Paspalum eitenii Swallen, Phytologia 14: 385. 1967 Paspalum clandestinum is a distinctive species in the Decumbentia group, apparently closely ralated to P. ekmanianum Henr. because of the solitary raceme, pilose spikelets, spotted, pilose glume and lower lemma, and smooth, shining upper lemma, but differing by its annual habit, and the presence of a lower glume. It is also similar to P. pilosum Lam., but differing by its spotted glume and lower lemma and smooth, shining upper lemma, in contrast to the evenly papillose lemma of P. pilosum. This species is knownn only from the type collection. Swallen, Phytologia 14: 387. 1967 The holotype is extremely similar to that of P. planiusculum Swallen with compressed leaf blades, blades 20 -30 χ 0.3 -0.8 cm, densely pilose. No con sistent characteristic was found to sepa rate it from P. malacophyllum and it is. therefore, put in synonymy of the latter. Leaf pubescence in P. malacophyllum as noted before, is highly variable. The holotype of this name matches the description of P. indecorum on the thick, almost corm-like rhizome base, blades flat, 60 -120 χ 1.5 -2.5 mm, racemes 4 -6, 5 -9 cm long, and all the spikelet features, except the number of nerves of the glume and lower lemma, 3 -5. Some collections from Argentina (e.g. Montes 15327, 10807, Renvoize et al. 3024 (MO) indicate that this species varies in a number of characteristics, such as leaf size and vestiture, raceme number, spikelet size, number of nerves on glume and lower lemma (3 -5). It oc curs in Argentina (Missiones), Brazil (Paraná, Santa Catarina, Rio Grande do Sul) and Uruguay As no appreciable difference was found to separate the types of these two names, they are here merged. Swallen, Phytologia 14: 389. 1967 The description of this species was based on a specimen of P. morulum with smaller racemes and spikelets. The holotype agrees entirely with the original description and holo type of P. morulum, except that the racemes are 1 -2 cm long and the spikelets 1-1.2 mm long. These size differences overlap with those of P. morulum. Since both species were de scribed in the same publication, the principle of priority is not applicable until one is selected. The name P. morulum was chosen because in this author's opinion, it is a befitting epi thet for the species which has dark coloured upper floret.
Paspalum schultesii
Paspalum morulum
